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Use of Arsenious Acid in Volumetric Analysis. 11. Estimation of 
Mercury. F. Litterscheid. (Chem. Zeit . ,  1912,36, 601.)-The solution of mercuric 
salt? which should not contain less than 0.1 grm. nor much more than 0.4 grm. of 
mercury, and which should have a volume of about 50 c.c., is mixed with 50 C.C. 
of A- arsenious acid solution and 5 grm. sodium bicarbonate in a 200 C.C. flask, and 
the mixture is heated on the water-bath until the precipitate acquires the dark grey 
tint of finely-divided metallic mercury. If the flask be shaken from time to time, the 
reaction is complete in half an hour. The contents of the flask are then diluted 
somewhat, cooled, and finally made up to 200 C.C. Since the mercury is very finely 
divided, the mixture is filtered through a double hard filter, or a teaspoonful of 
precipitated chalk is mixed with the contents of the flask before filtering through an 
ordinary paper. The first runnings are rejected, and the subsequent ones returned 
to the filter until 100 C.C. of clear filtrate has been collected. This is then diluted 
to about 500 c.c., and, after addition of a further 5 grms. of sodium bicarbonate, 
the excess of arsenious acid is determined by means of Tn iodine solution. If the 
original solution contained ammonium salts, the filtrate from the reduced mercury 
is first acidified with sulphuric acid and then saturated with sodium bicarbonate 
(10 grms.). G. C .  J. 
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System of Qualitative Analysis for the Common Elements. Part V. 
Acidic Constituents. A. A. Noyes. (J .  Amer. Chem. SOC., 1912, 34, 609-643.)- 
This paper forms a continuation to those previously published by the author under 
the same main title (J .  Amer. Chem. SOC., 1927, 29, 137 ; 1908, 30, 481 ; 1909, 31, 
611). In  the aggregate, these papers cover more than 200 pages, and constitute in 
effect a textbook of qualitative analysis, largely based on the author’s original 
investigations, but necessarily embodying so much that is common knowledge that 
no ordinary abstract of them is possible. The scope of the present paper is indicated 
in its sub-title, and the system of analysis is based on the volatilisation of most acids 
by boiling with phosphoric acid, collecting the distillate in two portions, the first of 
which contains the readily volatile, slightly ionised acids, the second the less volatile, 
largely-ionised acids. In the search for individual acids, the attempt has been made 
to select or devise tests of known and roughly equal sensitiveness, and preference 
has been given to those methods which enable the experienced analyst to form an 
approximate estimate of the quantities present. G. C. J. 

Study of Cobaltinitrites and their Application to Analytical Chemistry. 
L. L. Burgess and 0. Kamm. (J. Amer. Chem. SOC., 1912, 34, 65%659.)-The 
sensitiveness of the cobaltinitrite test for potassium may be greatly increased by 
having silver nitrate present, the double cobaltinitrites of potassium and silver- 
Ag,KCo(NO,), and AgK,Co(NO,),-being much less soluble than potassium cobalti- 
nitrite or sodium di-potassium cobaltinitrite, one or other of which, according to the 
amount of reagent used, constitutes the precipitate of the ordinary test. For example, 
when 1 drop of a freshly prepared 25 per cent. solution of sodium cobaltinitrite is 
added to a solution containing less t h m  100 parts per million of potassium, no 
perceptible precipitate is formed. If the test is repeated in presence of i& silver 
nitrate, a copious yellow precipitate is formed immediately. In presence of i& silver 
nitrate, solutions containing only 2 parts of potassium per million give an almost 
immediate precipitate, which persists for half an hour, and a solution containing 
only 0-5 part per million gives a distinct precipitate within fifteen seconds, the 
precipitate persisting for about five minutes. In applying this test, it is essential 
that the solution be neutral, or only slightly acidified with acetic acid. Halogens 
are conveniently removed by addition of silver nitrate and filtering, such an excess 
of silver being used as will make the filtrate an approximately & solution of silver 
nitrate. I n  the usual scheme of analysis, the test may be applied after removal of 
the heavy metals. The filtrate from the latter is acidified with an excess of nitric 
acid, evaporated to dryness and ammonium salts volatilised, since ammonium silver 
cobaltinitrite is so insoluble that the test here described would serve for the detection 
of ammonia in concentrations of 5 parts per million in absence of potassium. Rubi- 
dium, caeeium, and thallium, form double cobaltinitrites with silver which are even 
less soluble than the corresponding potassium salt. No other metal is likely to 
interfere, for, though barium forms sparingly soluble cobaltinitrites, it will not 
interfere, unless the concentration of barium exceeds & strength. G. C. J. 
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Separation of Iron from Titanium. F. Bourion. (Coniptes rend., 1912, 
154, 1229-1232.)-The substitution of sulphur monochloride for chlorine in the 
process where iron is separated from titanium by volatilisation in a current of 
chbrine and hydrogen chloride simplifies the apparatus necessary for this separation, 
and permits of its being accomplished at  a lower temperature. To prevent volatilisa- 
tion of titanium, it is necessary to keep the concentration of sulphur monochloride 
low, but this is readily accomplished as follows : The sulphur monochloride (2 c.c.) 
is contained in a flask of 160 to 170 C.C. content, surrounded by melting ice, and the 
stream of dry hydrogen chloride is introduced into the flask by a tube which comes 
within 4 to 10 mm. of the surface of the liquid, the mixed gases then passing to the 
combustion tube in which the mixed oxides of titanium and iron are contained in a 
porcelain boat. At its forward end the combustion tube is connected to a Will and 
Varentrapp apparatus, charged with water. The reaction commences at  %XIo c-, 
and until a temperature of 400" C. is reached the gas stream may be as rapid 8s 
seventy-five bubbles per minute, but should then be reduced to half this rate, whilst 
the temperature is raised to 700" to 750" C., at  which the reaction is complete in 
from two and a half to four hours with 0.3 to 0-5 grm. substance. After allowing 
the tube to cool, the hydrogen chloride in i t  is expelled by means of a current of dry 
air. Under the conditions described, no trace of iron will be left in the boat, nor 
can titanium be detected, even by the peroxide test, either in the contents of the 
receiver or in the washings of the combustion tube. I n  these washings and the 
contents of the receiver the iron is precipitated by means of ammonia after oxidation 
of any ferrous iron by means of nitric acid. Occasionally magnetic oxide of iron 
may be formed in the forward part of the tube, as the result of the action of the 
steam of reaction on ferrous chloride, and the analyst must bear this in mind and 
fake appropriate steps for bringing this iron into solution. G. C. J. 

Estimation of Radium in Minerals and Rocks. E. Ebler. (Che?iz. Zeit . ,  
1912, 36, 604.)-The method depends on the determination of the quantity of 
emanation given off in some definite interval of time by a known weight of the 
mineral. The weighed substance is placed in a platinum boat, either alone or 
mixed with some suitable flux, such as potassium carbonate, borax, or alkali 
phosphates (Cf. Joly, Phil. Mag., 1911 [vi], 22, 134 ; Eve and McIntosh, Traizs. 
Boy. SOC. Canada, 1910 [iii], 4, IIT., 67), and is heated to free it completely from 
emanation. The boat is then placed in a quartz combustion tube, which lies in an 
electric furnace, and which is connected by ground connections and taps to a 
mercury pump. After an interval of time, which may vary from two days to a 
month, according to the amount of radium present, the gaseous contents of the tube 
are transferred by means of the pump to a small gasholder, the contents of the boat 
being strongly heated towards the close of the operation. The air and emanation 
are then transferred to an evacuated ionisation chamber, and the radium emanation 
measured in the usual manner by determination of the saturation current. The 
absolute weight of radium is arrived at by means of a control experiment on a 
weighed quantity of some substance of known radium content. For use as a standard, 
radium barium oxalate of approximatelv 10 per cent. radium content serves well, 
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and its real radium content may be estimated with an accuracy of 0-5 per cent. by 
determining its mean molecular weight, for which purpose a small quantity is 
weighed on a micro-balance, converted into oxide, and reweighed. The use as 
standards of mixtures of radium and barium salts of organic acids of higher 
molecular weight than oxalic acid would increase the accuracy of the method, and 
experiments with this object in view are in progress, The method, as described, 
permits of the estimation of radium in minerals with an accuracy of about 0.5 
per cent. G. C. J. 

Spectroscopic Process for the Estimation of Small Quantities of 
Rubidium in Presence of much Potassium. E. Wilke-Dorfurt. (Zeitsch. 
amrg. Chem., 1912, 75, 132-140.)-The process consists in dissolving the substance 
(potassium salts) in water, feeding atomised spray from this solution to a special 
burner, photographing a portion of the spectrum and comparing the photograph SO 

obtained with a series of standards prepared under nearly identical conditions. The 
illustration shows the atomiser and burner. The glass burner tube B is of 9 mm. 
internal diameter and extends for 7 cm. above the point D, where a capillary, 3 cm. 
long and 0.8 mm. in internal diameter, is fused into it. Opposite the capillary jet 
are two openings for the supply of air to the burner through the atomising device A.  
To the top of the glass burner tube, a porcelain tube of the same internal diameter 
and 5 cm. long is attached by means of rubber tubing. Rubber tube is also used for 

G 

making the joints at G and E, where the burner tube enters and leaves the bulb- 
shaped extension of the vessel A .  The vessel A is constructed from tubing of 
2.8 cm. internal diameter, the height of the anode chamber being 8 cm., and the 
length of the knee-shaped portion, the lower part of which accommodates the 
cathode, 12 cm. The bulb through which the burner tube passes is of 3.5 cm. 
diameter, and the distance between G and IZ 5.5 cm. E is a cork sufficiently nicked 
to allow a free supply of air to the burner. The cathode wire passes between the 
cork and the glass wall of the tube, but the anode is suspended within a short length 
of glass tubing, which serves to allow the escape of electrolytic oxygen and traces of 
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chlorine. The colouring of the flame is effected, on the Beckmann-Riesenfeld principle, 
by electrolytic atomising of the solution, of which 40 C.C. is placed in the vessel A* 
The solution should be a 10 per cent. solution of the mixed salt, as a high concentration 
of potassium insures the current being conducted by the potassium chloride, and 
avoids any possibility of rubidium becoming transformed into hydroxide or perchlorate. 
The electrodes are of 0.8 mm. platinum wire and a current of 2.5 amperes at 4.5 volts 
gives a suitable evolution of gas. For photographic work, the most suitable portion 
of the spectrum to select is that between 396 pp and 435 pp, that is to say the blue, 
not the red, which serves best for work with the naked eye. The spectroscope used 
by the author has a prism, the dispersion of which between c and h amounts to 
4-25 O ; the opening of the collimator and of the camera is 19 mm. As the inner cone 
of the Bunsen flame gives lines in the blue, the inner cone of the flame is kept as 
small and sharply defined as possible. Obviously, in attempting to make a process 
such as this quantitative, every precaution must be taken to work under constant 
conditions. Among important conditions, easily controlled, are gas pressure, region 
of flame observed, time of exposure, and manner of development of the plates. 
Uniformity in manufacture and age of the plates is insured by buying direct from 
the makers. The author uses Agfa “extra rapid” plates, and gives a half-hour 
exposure. This length of exposure tends to eliminate errors due to small periodical 
changes in some of the conditions which are difficult to suppress, but which neutralise 
each other during a prolonged exposure. Too long an exposure, however, leads to 
the appearance of a continuous spectrum, due to dust particles, which reach the 
flame, in spite of all precautions. The author describes the development of his plates, 
but any process, provided it be a rigidly uniform one, may be used. For concentrations 
of rubidium relative to potassium of from 0.05 to 10 per cent., the method is accurate 
to within about 10 per cent. It was designed to estimate only the order of 
magnitude of the rubidium percentage in new potash workings, but has proved more 
accurate than this, as stated. G. C. J. 

Estimation of Sulphides in Lime Liquors. J. R. Blockley and P. V. Mehd. 
(J. Xoc. Chem. Ind., 1912, 31, 369-372.)-Estimation of the sulphides in lime liquors 
for leather by titration with zinc sulphate gives abnormal results owing to the 
precipitation of zinc as hydroxide, and this is also the case when the zinc sulphate 
solution is prepared as suggested by Procter (“ Leather Industries Laboratory Book,” 
pp. 55, 87), by adding ammonia to the solution until the precipitate just redissolves. 
If, however, an excess of ammonium chloride is added to the zinc sulphate solution 
(50 grms. per litre of FG solution), or if the ammonium chloride is added to the liquor 
to be titrated with Procter’s solution, the precipitation of zinc hydroxide is prevented, 
whilst only zinc sulphide is precipated, and a sharp end-point of the reaction is 
indicated with lead acetate or sodium nitroprusside (preferably the latter) as an 
outside indicator. It is usual to take the alkalinity of a, lime liquor as  an index of 
its freshness, and to discard the liquor when the increase in alkalinity due to amino- 
compounds from the hides has reached a certain limit. I n  the presence of sodium 
sulphide, however, this direct measurement of alkalinity is not applicable ; nor does 
the alkalinity of a sulphide lime liquor correspond to the separate alkalinities due to 
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the sulphide and to the lime, a liquor containing sulphide showing less lime than 
pure lime liquor, owing to the sulphide precipitating calcium hydroxide. 

C. A. M. 
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